Expression of Id proteins in human hepatocellular carcinoma: relevance to tumor dedifferentiation.
Several studies reported that Id (Inhibitor of DNA binding or Differentiation) proteins, helix-loop-helix transcription factors, have important roles in differentiation, cell cycle and angiogenesis in various cells. However, the role of Id proteins in hepatocellular carcinoma (HCC) remains unclear. We examined the immunohistochemical expression of Id1, Id2 and Id3 proteins in 54 surgically resected HCCs with surrounding HCV or HBV-related chronic hepatitis (n=30) and liver cirrhosis (n=24). All non-cancerous livers exhibited immunoreactivity for Id proteins and the expression increased from chronic hepatitis to cirrhosis. In HCCs (n=45), well-differentiated tumors mostly exhibited strong or moderate immunostaining for all Id proteins, while proportion of the samples with weak or no expression increased with tumor dedifferentiation and frequently observed in poorly (66.7, 93.3 and 93.3% respectively for Id1, 2, 3) or undifferentiated (100% for all Ids) HCCs. Clinicopathological survey demonstrated a significant correlation between Id1, 2 and 3 expression and differentiation of carcinoma (p=0.0044, 0.0014 and 0.0014, respectively) although univariate analysis indicated that high expression of Id1 was significant predictive factor for longer disease-free survival of the patients (p=0.047). A similar tendency was also observed with Id2 and Id3. The present study demonstrate high expression of Id1, 2 and 3 in well-differentiated HCC and low expression in advanced dedifferentiated HCC, in contrast to its continuous expression during breast, prostate and colon carcinogenesis. These findings suggested that Id1, 2 and 3 might play a role in the early stages of hepatocarcinogenesis, but not in the development of advanced carcinoma, and might consequently be related to HCC dedifferentiation.